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ELEMENTS! or CHEMISTRY - 
Neceffary to be underſtood for the Explanation | _ 


of the Principles of AGRICULTURE, 5 4 . 
ECHANICS; treat of the 8 ö 7 { 
belonging indifferently 10 all kinds of  _- 
Ente treats of thoſe Properties ; | 
which belong to particular Bodies only, and ds 2 
not ariſe from their Organization. VV» ße 
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7 SUBSTANCES combine FR 72 58 
© Firſt, MaehANTCA LIV; by a tale 
to ſmall Particles, and mixed by External Force. 
5 Secondly, CHEMICATT YB; by an Attraction 
of the Particles of one Body to thoſe of another. 
The Particles of Bodies do not touch, but ad- 

| here by Agra. Vid. Fig. : 3. YA 
MECHANICAL COMBINATION is 

of two kinds. 
- Furſt, Mixtuss; 1 ict he Particles of one 
i > the Bodies attract one another ſtronger, than 
they do thoſe of the other; in this Caſe if they be 
both Fluid, the one which is leaſt in Quantity, 
8 broke down. into Spheres : Example, As Oil 18 
when mixed with Water. Vid. Fig. 2. 

Secondly, DrryvusION; when the Particles 
of the one Body, attract thoſe of the other, as 
ſtrongly, as they do one another, in this Caſe 
they intermix togetherequally : Example, As So- 
lution of blue Vitriol mixes uniformly with Wa- 


8 ter; or in the lame Manner as Serum and Wa- 
ter. Vid. Fig. 3. | 


In Mechanical — the Properties &. 
the Elements remain exactly the ſame as before 


e —— 2 


| the Minas, and the Page of te Com: 
| pound depend on den. 


When. of different 0 8 Rye re- 
main mixed from Friction, and the Attraction of 
che bee Aeg = oi e eee 
000 mcd, Vid. Fig, 4 127 A 


In CHEMICAL COMBIN ATION the 
Subftances unite by an Attraction, which takes 
Place between themſelves, without nay external 
Power. 4 
: A Particle of cach „ ſo 
as to form but one Particle conſidered Mechani - 
cally. Vid. Fig. 3. Example, | : 


* n Po". nr 
oy N. e 42 2h | be confidered Mechani- 


cally, ſimple 8 
Fixt Vee Alkali. } - JH E 5 | 


The Properties of the Compound do not dex 
end on the Properties of the Elements. 3 

No Mechanical Power can ſc parene the Sub- 
ſtances ſo combined. | 
A Compound may become an \ Element.” Vid, 
Fig. 7- 

kan cw o Subſtances are to * combined 

Chemically, we call one of thenr the ieee, 
the other the Solvend. | 
A Menſtruum, or Diſſolvent, willl * come 
bine with a certain Proportion of a Solvend: 


B 2 7 Example” 


Duumplr, Water will any cite re vl 2 | 0 
Quantity of Salt, and no more. 105 ** | 
= During the Combination, Har or co a 


often produced: Examples, Vitriolic Acid in s 


ting with Water, and quick Lime in uniting — 
Water, generate Heat. Sal Ammoniac and 


5 0 Air and Water, generate Cold, 


A NMenſtruum will ſometimes diſſolve ſeveral 
Solvends at a Time, ſometimes only one, as Wa- 


ter will diſſolve ſeveral neutral Salts at once, but 
an Acid will only diſſolve one Metal at a Time. 
e Elements remain combined from the At - 


traction which takes Place berween chem. f 


Two SOLIDS mechanically mitted may. 
be ſeparated ; 


Firſt, By ELUTRIATIOR; that is ſeparating 


two Bodies in Powder by means of Water. If one 
of the two is of greater ſpecific Gravity, or if the 


Particles of the one, are finer than thoſe' of the 
other, and both inſoluble in Water; if they be 
mixed with Water, the heavieſt, or that whoſe 
Particles are largeſt, will ſubſide firſt, and the 
Water may be poured off while the other is 
fill ſwimming in it. Example, Clay and Sand 


may be ſeparated in this Way; the Clay being 
finer than the Sand, will remain longer ſuſpen- 


ded, and therefore may be povred off with the 


Secondly, 


* 


5 % s 1 
b Secondly, By Diss or vIxd one of them in a 
— in which the other is inſoluble: 
"Example, An Acid diſſolves calcareous Earth, 
- oo not Sand; therefore theſe two Subſtances 
may be ſeparated by pouring upon them an Acid, 
"Hack, diſſolving the nr will leave 
the Sand, * 
Thirdly, By F LLTRATION 5 if the Patticles 
of the one, are finer than thoſe of the other, 


dy putting them with Water into a Filter, whoſe 


Pores will let the Particles of the one paſs 
through along with the Water, the other remain- 
ing behind. Example, If Sand and Clay be 
mixed with Water, and poured into a proper 
Filter, the Clay will paſs through the Water wad 
leave the Sand 4 5 
Fourthly, By EVAPORATION; which-i is ** 
converting a Body into Vapour and diſſipating it. 
If therefore a fixt and volatile Subſtance be mix- 
c 
folatile one. | 


-- SOLIDS are Subſtances whoſe Particles have 
their Attraction of Coheſion, Is than the 
Attraktion of Gravitation. . | 


- FLUIDS have 8 e 
ton lungen, than n. Attraction of Coheſion. 
Vvarouns 


Kt 


-HEAT : Converts ende into ne. and 
Fluids into Vapour. : | _ 
Both theſe Changes generate eld. 
Evaporation i is in Proportion to the 3 
fur external Preſſure prevents it from taking Place 


ſo readily, and there is the leaſt Preſſure on * 2 
Nee Vid. Fig. 8. 


A FLUID Mechanically nies with « Solid 
may be ſeparated; + {2 
' Firſt, By FiLTRAT1ION; G, e.) 00 the 


Fluid paſs through a Filter, whoſe Pores will not 
let the Solid paſs through. 


, » Secondly, By SußsiDbixa; (ie.) 1 If hn are 
of different ſpecific Gravity, letting them ſtand to- 
gether till the Solid has fallen to the Bottom, 


or riſen to the Top. 


Ky 9 takes Place m more or lefs rea- 
dux, according to the Difference of ſpecific Gra · 

2 the Size or Number of the Particles of the 
| Solid. : 
Thirdly, By EvarPoRATION; which may be 
performed when one is more Volatile than the 


by 


TWO 


| WAPOURS have their Particles repelled. 6 
a conſiderable Diſtance, 1 


- 


* 


#/ 


1 75 a 


p | : 
. 9-4 ” 1 Ms” * 
—— N . V 4. ”% . pt 


cy vl ups may be puns dm a 
another in the ſame Mariner, bins. 


"Firſt; By qt "ry peat. Jo: ny one is more 


 viſeid than the other. 5 nc 


Secondly, By AE _ one is We 
greater ſpecific Gravity than the other. 
Thirdly, By EvArORATTORNR; when they ar 


volatile at NN $a cham or ing 


"3 


TWO SUBSTANCES chemically co. 


- bined, may be ſeparated: 


' Firſt, By ELECTIVE ATTRACTION; (ige.) | 
the Application of a third Subſtance, which will "7 
unite with one, and ſeparate the other from it. 

If calcareous Earth as Limeſtone be united 


with an Acid, and fit Alkali as Pearl Aſh be 


applied, the Alkali will unite yur the Acid, ind | 
ſeparate the Earth © ed 
This can only 8 dba a Menſtruum dif: 
folves only one of two Solvends at a Time, the 
one uniting with it, repels the other, and is ld | 


to attract the Menſtruum ſtronger. 


7 Solvends may attract a Menſtruum equi 5 i 


* 


L i 


4 the follbwiti Tables of Erzcrrive ATTRrac-' 
TIONS, the Menſtruum is placed at the Top of 


* a 1 EF 2 9 7 f ves 1 ** . A * N 9 * * 
1 : : 15 
. f ? | 
; 7 ') 
Tel 5 
the Column, and the Subſtances it will combine | 
| with, f | „ in 10Ch er, that 
y | ; 0 
1 if any one of them be combined with the Men- 
| ; any other that ſtands above it, will ſe- 
| parate it; as for Example, If Silver be combine 
| \ 
3 with an Acid, Mercury, Copper, an Alkali, 
- er any other Subſtance above it, Wil 
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77 1 1 = 
-- Secondly; By HAT. If two Subſtances are 
combined, one of which is fixed, the other Vola _ 
tile, by Heat we may often deſtroy the Attraction 
between them, and ſeparate the Volatile one, 
by converting it into Vapour. If the Acid of 
Vinegar and Copper be combined ſo as to form 
Verdigreaſe, if that Verdigreaſe be expoſed to 
a ſufficient Heat, the Attraction will be de- 
ſtroyed, the Acid driven off, and the Copper 
The Volatile Element cannot be converted 
into Vapour, until we have applied a ſufficient 
Degree of Heat to deſtroy the Attraction, al- 
though it be Volatile when . in a __— 
Wk Degree. | 
If a Compound conſiſts of 9 which 
are alſo compounded, theſe Elements may be 
decompoſed by the Heat,” and their Elements 
may alſo unite together, ſo as to form a Sub- 
ſtance, which was not originally in the Com- 
pound expoſed to the Action of the Fire; as 
for Example, If we diſtil Gum Arabic with a 
conſiderable Heat, there will come over an Oil, 
wheel did not exiſt in the m. 
* Thirdly,” By Coup; for Ae 1 
| diffolvealarger Proportion of Solvends in Heat than 
in Cold; if therefore a Menſtruum is ſaturated 
e a \ Solvend i in 92825 upon Kana. poi: of >" 


. 
11 
Fs 
[ 4 
l 
\ 


— — « 


——— — 


—ͤ—ñ—— — — — — — 2 —— 5 
— — — 1 ee 2 


| „ ee 


s 5 


the Solyend will be ſeparated; 4 it boiling Wa⸗ 


eee eee, 
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SUBSTANCES. may [48 upon ewe 
ther Chemically. © 

Firſt, By rem ben two Subſtance 
combine together. 

Secondly, By. „ . 


a Solvend unites with a Menftruum, and ſeparates . 


another from itz or when upon'applying two'or 

more Compounds, the Solvends of the one, uni 

with the Menſtruums of the other. 
By Precipitation we do not mean the bling, 


bur the Chemical Separation. 


Subſtances ſeparated Chemically, require af. 


terwards to be ſeparated 1 by the 


Means already ſnewn. 15 

Thirdly, By Fen MENTATION; LE. x 8 
of the Properties of a Compound, without any 
Addition to, or Separation from, the whole Maſs, 
but by a new Arrangement of the Elements. 
Or when a Compound conſiſts of Elements which 
are alſo compounded ; theſe Elements decom- 
poſe one another, and form new ones, which 


_ reunite, and produce a Compound, having dif- 


ferent ee eee neee 


' „ | a 7 


SY SvnsTAncEs 


— 


1 1 . | 4 


suss rave s in order to act Chemically 


—— Ä — 


_ one another, muſt almoſt always be Fluid, 


. — — r e . 
* Fern rene) Me y-4> wo 2. e 2 


CY 7411 IZATION, is a Diſpoſition 
in Bodies when they become ſolid, to form them- 
ſelves into particular Shapes, and to run in cer- 
tain Direction w 

This Power is capable of overcoming very 


great Reſiſtances. Hence Water in freezing of- 


ten breaks the Veſſel in which, it is contained. 
Salts in Criſtllizing often take Water 


up N 
in their Cryſtals. as in, 
All Subſtances are capable of Cryſtallization; 


excepting Animal and Vegetable Mucilages. 
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SALTS. are "Subſtances which will diſſolve 
in Water, and will not burn; Tartar and 


its Compounds are Exceptions, as they will burn 


although they be Salts. 
Volatile Alkali and its Compounds are Ex- 


ceptions, in as far as they deflagrate with Nitre. 


Quick Lime is an Exception, which although 


ſoluble in Water is not called a Salt but an Earth. 


SALTS are, 
Firſt, 8 1 Mu LE or ELEMENTARY, ſuch 


as cannot be divided into more ſimple Subſtances. 


Secondly, CoMPeounD, ſuch as conſiſt of 


other Subſtances more ſimple. 
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ELEMENTARY SALTS are; 


Firſt, A c 10s; ſuch Elementary Salts as unite 
with Alkalis into neutral Salts.” 


Secondly, Al KA L Is; ſuch Elementary Salts 
as united with Acids form neutral * 
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| . kalis. Example. 
| Muriatid Acid," - 
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| Metals. Example, 
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Green Virriol oonlilts of J Vir viele Acid, 


Thirdly, Earthy Compounds of Acids and. 
Earths, Example, | 
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The Mannerin which k diy 
are found or produced. 


It i is found i in the Earth 


in Sulphur. LESS 


- Sulphur conſiſting of Vi- 
triolic Acid, and inflam- 


mable Matter; expoſed to 


© the Air, is decompoſed the 
inflammable Matter flying 
off, leaves the Acid behind; 
if therefore there be Sul- 


_ © Phur, or any of its Com- 
pounds in the Soil, Vitrio- 


lic Acid, orſome of its Com- 


pounds may be produced. 


It is produced in the 
burning of all inflammable 
Subſtances, when reduced 
to a Charcoal. | 

It is the only Acid found 
in the Air, excepting near 
the Sea, and where there 
are large Maſſes of putri- 


fying Subſtances, and it 


may be attracted from the 


Air by Alkalis or Earths. | 
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found in SOILS , 


Tr kbeir PROPERTIES. 


It unites with 


Firſt, Fixt vegetable Alkali, forming an 


ln Tartar. 


- Secondly, Fixt Fofiile Alkali, forming true. 


'Glauber's San,. 
Thirdly, Iron, forming green Vitriol. 


. Fourthly, Copper, forming blue Vil. RY 


Fifthly, Zinc, forming white Vitriol. 
- Sixthly, Calcareous Earth, forming beleive, 
_ Seventhly, Magneſia, * Wee lau- 
ber's Salts. 5 
Eighthly, Clay, or Earth of Alum, forming 
Alum. _ 

It attracts Alkalis and Earth ftronger than 
any other Acid. 


a „„ © $ALS 


2 
A 


7 5 12 
. 
, \ * ” 
1 
* 
\ 5 
: 1 
1 : | . 
4 4 * > © 
- - VT $ 
| 20 
7 * 
N 
| : 

, x * 
Re 8 : . 
: ; * 1 
N 1 ö * 

L. 5 4 xs. | 8 4 * 5 
. on *S | 14 ID... 


NAME S.  TheMannerinwhich they | 
; PR are l or produced. 


. 
— — — — — . 
"= 7 * 


iy — — . — 


Nrrxous Acm, 45. always produced . 

„ ᷑öV‚ * laſt Stage of Putrefac- 

Synonima, tion, and is found either 
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Spirit of Nurs, bined with Calcareous 
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Glauter's 2 Wen or in the Air near it. 
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It unites 5 


Firtt, Firt Vegetable Alkali, forming Nie- 
Secondiy, a Yolatile or ae — Nitrous 
Ammoniac. RT | 3 Artitut are 
Io * - Fourthly,” Magneſia. © Mapa 
Its Compounds . with any WI 
ble Subſtance, i. e. the inflammable Matter unites 
with the Acid , and precipitates the Alkali; at the 
ſame Time there is a great Separation of Air, and 
A conſiderable Degree of Heat mL 
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Fay 10 ups in the Earth, 


in Mineral Waters, and i in 
* Sea, combined with the 
+ fixt Foſſile Alkali, Calca- 
reous Earth, Magneſia, or 
Earth of Alum, 0 

It is formed by the Pu- 
1 of Animal, or 
Vegetable. 8 ubſtances, and 
is found in the ; putrid Maſs, 
combined wigh Calcareous 


Earth and volatile Alkali. 


It is found in Soot, com- 
bined with Volatile Alkali. 
It is found i in the Airnear 
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Jn bath Cafes it r with eee 
bit, Vitriclie Arid forming Vir * ns 
ta N K 


"Secondly, Nj icrous Acid, forming Comes 
Nitrę. ? 


05 Thicdiy, danse Agid, forming Digi, 
Salt of Sylvius. 


It attracts Water from ihe Air. Celta 
When Cauſtic, it diſſolves «7 
Firſt, Oil, forming Soap. 4 


Secondly, Animal and Vegetable Subſances, l 


forming a Soap. 
Both Mildane Cauſtic, it attracts Acids fronger 
than Volatile Alkali, 1 or Earths. | 
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When free from Air 
Soap Leys, 
Cauſtic Fixt Foſſil 1 
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It is found in the Ear th 
and Mineral Waters, ſome- 


times pure, ſometimes com- 
bined with Vitriolic, Mutri- 


atic, or Boracic Acids, 
with Sulphur. 
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Upon burning any Ve- 
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getable containing Sea Salt, 


it is found. in the Aſhes. 
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In both Caſes it unites with 


Vitriolic Acid; forming Glaube“ 


It is either free from Air when it is called Cavs 


Seren. Muriatic Acid, forming Common 


It drys i in jv Air. 5 : inn 
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Spirit of Sal Am- 
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Quick Lime. | 
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Muriatic, and Phoſphoric 

It is found. in Sdot, 
combined 1 Muriatic 
Acid. id 9 


Ir is formed ih the aft 
Stage of Putrefadtion, and 
is found in tlie putrid Maſs, 
combined with Nitrous, or 


NMuriatic Acids. 


1 i 18 never found. in \ Soils 
uncombined, on Account 
of its Volatility. 


l is eithet free. from Air, when it is 


combined with Air, when it 
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Its Elements, 


” itriolic Acid, 


Fixt Faſile Alkali. 


and is formed on applying 


Aſhes of all Vegetables. 


fixt Vegetable Alkali to a 


Soil, by. precipitating. a 
Metal, or Earth, from the 
- Vitfiolie Acid, if any Me- 
ttclic or Earthy Salt be con- 
tained in the Soil; or by 
urracting the Vitriolie Acid 


from the Air. | 

It i is found native in Mi- 
neral Waters. | 

It is produced by the 


Burning of a Vegetable 


containing Sea Salt, and i is 
found in its Aſhes. 


4 A 
» A ws 
2 

3 
ny 1 o 


er 
414 


* 


* 


It diſſolves eaſily in a ſmall Proportion of Wa- 


* Y "4 * « 
r 444 r 
5 i found in Soi | n 3 7 
Alkalis found in Soils, are, 
7 1 4 Ft # "Io" © 

r 


4 +. +. 441 


: agel N g 
It is diffcultly ſolluble in Water, 
Quantity of Water to 
mains dry in the Air. 


= 
F i 


C4 


. ＋ 


2 


. 1 2 ES 
* 
* - 7 N - | 
* : | + 3 1 f * _ * 
* 
n 
4 44 a 
4 
E7 4 9 * % * * 
1419 4. ” 1 Ro" 4 4, A** N 
. $i4 4 * * ww »% * b 
1 
= * \ 
* * 7 ” o ods 4 
* 
* 
bY * 
, * * 1 8 * 
9 o 4 © 4 ? E © 4 
f ” * * 
E * *2 * 4 * — 
3 1 * a - - . 1 - * 
, on . 
Re * 4 
6 = 
2 r * 
* 
* 
* * * — + 
* W 8 
» * ? —_ 4 * Sw * 
* 1 $ 


ter, and drys in the Air. | 


* 


44 - + - e > Fs > , ; : 

- Fg s 
” " N 5 . : e i Fi : 7 
* : - + YN SO AETY £-5.S 

| + v n Ls 7 4 % 4 2 

| T T | i | | E I 

: 'T E 8 _ - > 

. . «< * * " 8 
Lg heir P R 2 R ! .* _ \ —__ —_— 

; * * 
1 5.2 wa * 3 y - 


* 


* 


4 
. 
. 
8 

x 


* 


4 


Sth. x 8 5 2 * 
> - * 2 A, — . * * 8 EA 
9 KT * 9 
& — — we He 
- _ % 
i 
3 „ 


i 2 N The Manser in-which they 
_ are foundpr oder, 


NITRE. 55 is formed by applying 
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Elements, 


„ _ Earth, or Magneſia, from 
Mme, A, the Nitrous Acid. b 
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Elements, fixt Foſſile Alkali to a Soil, 
Nitrous Acid, as common Nitre. 
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1 is tmc by apply- 


ing fixt Vegetable Alkali 


to a Soil, containing any 
Ammonical, Earthy, or 


Metallic Salt, with the 
Muriatic Acid; the fixt 
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latile Alkali, Earth, or 


: |  _ Metal, from the Acid. 
Common SALT. 


It is found Naturally 


in the Earth, and in al- 


moſt all Spring Waters; 
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Holatile Alkali. 


contains it. 
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G21 vi TR1O1L. lt is formed by the De- 


Elements, compoſition of Pyrites, ot 
Vitriolic Acid, is found in Mineral Wa- 
ren. ters. r 

" Mvx14a FEAAI. Ir is found in Mineral 
Elements, Waters, % 
Muriatic Acid, . „ 
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SEL ENITE S. It is found Native. 
It is formed by Expo- 


2 9 nonima, | ſure of Calcareous Earth 

| 1 — 7 Jai 815 to the Air, from which it 

: | Srv Mer. | attracts Vitriolic Acid, 
and is alſo formed by the 

7 8 Elements, | Precipitationof Magneſia, 
Vitriolic Acid, Earth of Alum, or Metals 
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MANIA It is found Native in 
 GLavntrx's Soils, and very frequently 
-  $SAL7Ts. in Spring Waters, and it 
ns is produced by expoſing 
Synonyma, to the Air, any Neutral 
53 9 | _ Salt, containing Vitriolic 
Epſom Salt, and the Acid, diſſolved in a large 
purging Salt of moſt proportion of Water, to 
Mineral Waters. the Air. „ 


Elements, 

d Vriolic ddl. 

Ct Magngfia. 
Mornzx of NiTzxz. It is produced, by the 
8 | Expoſure of a Solution 
Elements, of any Neutral Salt, (con- 
taining Nitrous Acid) in 
Nitrous Acid, a large Proportion of Wa- 
C Magnefia. Ha ter, to the Air, | 
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It deflagrates with any inflamable Subſtance, 
and attracts Water from the Air. | 
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| 8 1 The Manner in which they 
55 l are found or produced. 


Moni Macnesia. It is found Native, and 

„ is produced, by the Expo- 

Elements, ſure of a Solution of any 

ior Neutral Salt, (containing 

aride 4:5, Muriatic Acid) in a large 

„ To Proportion of Water, to 
2 the Air. 5 


Common. ALLuM. It is found Native, and 
formed by the Expoſure of 
Clay, containing Pyrites, to 
1 the Air. | 7 
ALL theſe SarTs prevent Putrefaction, ex- 
Magneſia, is one Element; theſe on the other 
All Comeound Sars, diſſolved in Water, (fo 
tity of Water in Proportion to the Salt,) and ex- 
Neutral Salts the Alkali is converted into Magne- 
an Earthy Salt. In the Earthy and Metallick 
Earth, or Metal ſubſides, leaving the Water 
Spring Water. Ma . 
This Decompoſition is greatly forwarded by 
The Metallict Salts are decompoſed in this 
Earthy.; and the Neutral are the ſloweſt in their 
All theſe Saks, except the Alkalis, tend to 
late their Juices; the Metallick Salts and Allum 
them, the other Earthy Salts, and the Neutral 
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Their PROPERTIES. G 
It attrafts Water from the Air. 2 3 
\ 
< 1 1 
It remains dry in the Air. 3 
cepting als in which Calcareous Faith, Sr - 
Hand forward it. = 


that the Solution ſhall contain a very large Quan- - > 
poſed to the Air, are decompoſed ; viz. in the „ 
ſia, with which the Acid combines, and forms 
Salts, the Acid flies off into the Air, and the 
pure; hence River Water, Sc. are purer than 


Heat. . 5 
Manner the moſt readily; next to cheſe the J 
Decompoſition. 
harden Animal and Vegetable Solids, and coat 
moſt powerfully ; next to theſe the Acids; af 
Salts are leaſt apt to have this Effect. 
. INFLAM- 
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INFLAMMABLE Subſtances 
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NAMES. 
Soprenvs, 

| * 

Brimſtone, 
an. 


Vitriolic Acid, 

* (i. e. 
e Inflammable 

ba, 
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The Manner in x hich they 
are found or produced. 


It is found Native in the 
Earth pure; or combined 
with Metals, particularly 
Iron, Copper, or Arſenic, 


forming PyrITesz; or 


combined with Calcareous 
Earth, or Foſſile Alkali 
forming Hepar Sulpburis in 
faxtid 3 Waters. 


It is found in the * 
of Vegetables, when they 


are not burnt white, com- 
bined with fixt Alkali, form- 


ing Hepar Sulpburis, 


O11, is an inflamable Fluid, not ſoluble in 
Water. The only Oil that is ever found in Soils, 
is Foſils 0¹5 and that very Ws 
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Their PROPERTIES, 


It decompoſes upon being moiſtened and ex- 
poſed to the Air in its pure State, and aſa W oben 
combined with any of theſe Subſtances, he ; 
Phlogiſton flying off into the Air, and leaving 
| the Acid, which vnites with any Metal, or abe 
2 ſorbent Earth there may be in the Soil, or wich 
the . 


It is inſoluble in Water. 


Orr, as a Fluid not ſoluble in Water, would 
HH get into the Ends of the Veſſels of Plants, hut | | 
. up their Pores, and preyent the AO E ö'ſ 
„ the Water. . | 5 AY 3 
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» K The Manner in which they 


are found or produced. 
CrvsTALLINE, It is found Native, al- 
Synonyma, Ways in cryſtals, (whole 
Flint, © | or broke down;) or in 
Sand.  * Maſſes formed from cry- 
Gravel, ** 3 a | ſtals. bv, | : 5 
Granitt, 
Quart, 


Precious Stones. Tn oy 
5 As ES TIs, Tal c, They are found Native. 
* and Fus1BLESPAR Ws 
FP WhAY. It is found Native. 


If a Maſs of it be heated red hot, it becomes 
its Properties cryſtalline Earth. 
Soap Earth agrees in its Properties with Clay, 
4$ 1 | fuſible in Water, ſeparates from 1 it with greater 
| Particles. 
3 Bs By Culture, Clay becomes more diffuible | K 
—_ . . - It unites with Acids with great Difficulty. 


_— Combined with Vitriolic Acid it forms Allum. 
—_— It. is inſoluble in Water, 
| | ; $7 7 
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Their eee 


It is always hard enough to anke Fire with 
e 

It 15 e infoluble i in Water and Acids 

Its Powder moiſtened with Water, has no Te- 
nacity, nor does it handen when died or heated * 55 
the Fire. 


Excepting that they are ſofter, and more friable, 
they agree with chryſtalline Earth in Properties. 


It is ſoft and in fine Powder. 

If it be mixed with Water, it forms a tenacious 

Maſs, which. hardens upon drying, and does not 
diffuſe ſo readily in Water again as Sand. 

hard, and burns into a Bric and reſembles in 
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dene Species, only, it is much more dif- 
Difficulty, is of a ſmoother Texture and finer 


Water, | | 7 
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The Earth conſiſts principally of Strata of of theſe. 
F Earth are ſometimes found pure, but more com- 


- ſeldomer find pure Clay, than pure Sand. 
The other Earths are ene | 


; ABSORBENT EanTys, 
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NAMES. 


 CaLcarzovs 


EARTH. 


| Synonyma, 


When combined 
with Air. 
Animal 1 Earth, 


Chalk, Ret 
Marte. 
When free from A ir. 


Quick Lime. 


The 8 in which they 
are found or produced. 


lt would appear that the 
greateſt Part of this Earth 
is produced from the Exu- 
viz of Animals, particularly 
the Shells of Fiſhes. 

It 1s alſo produced by 
burning Animal or Vegeta- 


ble Subſtances; and by the 
laſt Stage of Putrefaction. 


The Earth, fo produced, 


ad not ſubſiſt in the Ani- 


mal or Vegetable, (except 
in the Bones,) but is formed 
by Putrefaction. 


* 


- an 8 
Subſtances, in which the Clay, and Oryſtalline 
monly there is a Mixture of the to and we 
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Their P - OPERTIES. 


It may be had combined with Air when it is 
called Mild, or free from Air when it is ſaid to 
be Cauftic, 


In both theſe Caſes it unites with, - © 3 
Firſt, Vitriolic Acid, forming Selenites, : 
Secondly, Nitrous Acid. | 
_. Thirdly, Muriatic Acid, forming fixt Ammo- 
niac. 
5 It will ſeparate any Metal, from any Acid. 
| Quick Lime or Calcareous Earth free from 
Air, is formed from Limeſtone, Chalk, Se. by 
expoſing them to about a red Heat; the Attrac- 
tion between the Earth and Air i Is deſtroyed, ad 
the Air driven off, 
If the Calcareous Earth be mixed with any 
other Subſtance, which has the Effect of a Flux, | 
a moderate Heat muſt only be uſed, as otherwiſe - \ 
the Surface of the Limeſtone would Melt, and 
7 H form 
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form a Cruſt, which would prevent the Evapora- 


tion of the Air: This is to be known, by throwing 


a Piece of the Stone into a common Fire, and 
blowing againſt it with a Pair of Bellows, if there 
be any ſuch Subſtance, the Surface will Melt. 
A white Heat for the above Reaſon is too great 

to burn any Limeſtone with. J 

Calcareous Earth, produced by the burning of 
any animal Subſtance, cannot be burnt into Lime, 
except it be firſt diſſolved in an —_ and — 
rated by an Alkali. © 

Quick Lime, like dry Neutral Salts, unites 
with Water, and Cryſtallizes, and the Cryſtals in 
Shooting break down the Maſs, and ſeparate from 
one another, ſo that the whole appears to fall into 
a fine Powder; and if one Third of the Whole 
conſiſts of Lime, it is ſufficient to break down 
the remaining Part ; hence, if Limeſtone contain 
one third Part of Calcareous Earth, ir may be 
burnt into Lime; or if it conſiſt wholly of Cal- 
careous Earth, and one third Part of it be burnt, 
it will fall down; and Lime is ſeldom thoroughly 
| burnt. Si 
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If Limeſtone contains no other abſorbent Earth. | 
except Calcareous, the Quantity of that Earth, is 
known by throwing one hundred Grains into an 
Ounceof MuriaticAcid, diluted with four Ouncesof 
Water, letting the whole ſtand till there is no more 


Eſſerveſcence, throwing what remains into a Filter; 


when the Fluid has filtrated through, pouring 
upon what remains half a Pint of Water, letting 
that Filter off alſo, then drying and weighing what 
is left in the Filter, the Weight loſt ons." ** 
Proportion of the Calcareous Earth. 

If there be any other Abſorbent Earth, upon 
pouring into what filtrated through two Ounces 
of Cauſtic Volatile Alkali, a Precipitation will 
take place; this Precipitate is alſo to be ſeparated 
by Filtration, and its Weight deducted from the 
Calcareous Earth. | 
The Quantity of Lime bunt is N by 
putting one hundred Grains into a filtrated Solu- 
tion of two Ounces of Sal Ammoniac in half a 
Pint of Water, boiling them together in a Glaſs, 
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or Stone Veſtal, for an Hour, or until there 


is no ſmell of Volatile Alkali; taking Care 
to add. Water as the former Evaporates; af- 


terwards filtrating what remains; after the Fil- 
tration, pouring upon what is in the Filter, half 


a Pint of Water, letting that Filter off alſo; then 


drying and weighing what remains in the Filter, 
the Weight loſt is the Lime burnt. 


If Calcareous Earth is found in a looſe Maſs, . 


ſo as to break down very readily, it is with Diffi- 
culty burnt into Lime, as the Fuel can hardly 
burn if mixed with it; and if it is mixed with 
Clay, it will burn into a Brick, which will both 


prevent the Evaporation of the Air, and the fal- 


ling of the Lime; in both theſe Caſes it. is called 
Marle. | 


Calcareous Earth when mixt with Clay, gives a 


greater Friability to it than Sand does; hence 
Marle falls eaſily down in Water, 


a 


Quick Lime diſſolves in Water in the Propor- 


tion of about 18 Grains to a Pint. 
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200 PROPERTIE 8. 
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i unites wick Sulphur, PAR Hejar TY 


TIS. 


I anites with Animal and Vegeable Subſtan- 
ces, forming a Soap. | 
It prevents Putrefaction. 
It attrats-Acids- ſtronger than Volatile Alkali 
or Magneſia. 595 
If it be expoſed to the Air, it attracts PIE it 
the Gxable*Air, and reverts to the State i it was in 
before it was burnt. 2 
Mild Calcareous Earth, e EO FORE] 
It is inſoluble in Water, | 
When Calcareous Earth is reduced to a Pole: 5 
der, and applied to a Soil, it is 1125 to be waſhed 
through it. | 
_ Cauſtic Volatile Alkali will not nreadpicath Cal- 
careous Earth, if diſſolved in an Acid; but fixt | 
_ Vegetable Alkali willy this diſtinguiſhes i it from 
the other Earths. : 
Vitriolic Acid will not diſſolve it ſo as to fon 
a clear Solution; and if this Acid be added to a 
Solution of it in P other, it will make. a Fre- 
cipitation. 
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Patel ABSORBENT 


4:47, 
A son Ty Ears 


"RAE Tue Manner inwhich they 
N AM F 8. re found or produced. 
MAS IA. Ny It is produced by the De- 


compoſitionof any Salt con- 
. taining Magneſia, by Ex. 
poſure to the Air, or ap- 
plying” to it an Alkali, or 
Cauſtic Calcareous Earth. 
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Eakrn of ALLUM, It is produced by the 


Decompoſition of Allum. 
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Their PROPERTIES. - 


It may be had combined vid Ai are 


| Air. | | 
| - In both Caſa k naiteu with ns, 
© Fink. Vitriolic Acid, forming Magnefia Chu: 
Y Salts. . 
_ Secondly, Nitrous Acid. HEAL eee bee 
1 Thirdly, Muriatic Acid. 
It is inſoluble : in Water. „„ 
It aſſiſts Putrefaction. A 
It may be had oo from Air, c or combined ; 
with Air. P 
I.! both Caſes it unites with Vicriolic ic Add, 
forming Allum, 
; l ; 
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\RzsPiRaBLE AIR. 


There are alſo ſeveral other Kinds of Air. 
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The Manner in which they 
are found or produced. 
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EY | e Fo 
That which ſerves for the Life of Animals and 
Vegetables, and nnn n 

That which is 8 in Alkalis, abt Ab- 
ſorbent Earths when they are Mild. It will neither 
ſerve for the Reſpiration of Animals, nor Vege- 
tables, nor the Inflammation of F _ but it 1 is not 
on | 


Separates from Metals while they combine with 


Acids, is often found in . 5 


and i is poiſonous. 
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Diſſolved in Water, form a Solution, 
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They form when diffolved in Water, a Solution 


which is Gummy. | . 
They form a gummy Solution in Water, 
if putrified, a Gelatenous ue. 
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Animal and Vegetable SUBSTANCES 


The Manner in which they are 


N AMES. found or produced. 


Mucitace. It is 8 by the Putrefaction 


of Animal or Fexrable Subſtances, 


and is applied to Soils in 
Firſt, The Dung of Animals. 
Secondly, Putrid Animal or Vege- 
table Fibres or Juices. / 


Thirdly, The Roots of Plats if 


they putrify in the Soll. 
Fourthly, The Exſudation from 
the. Roots of the Plants, growing 
in the Soils, if it putrifies. 
Fifthly, T he Inſects in Sails, if 
- they put 
Sixthly, The Dung of the insects 
Seventhly, The Animal and Vege- 
table Subſtances contained in Rain 
Water and Dew, if they putrify.— 
There are two Stages of Putrefaction, 
the firſt produces Mucilage, the ſe- 
cond converts it into Calcareous 
Earth, Muriatic and Nitrous Acids, 
and Volatile Alkali. Vegetable Sub- 
ſtances, before they putrity, go thro? 
the Sacharine, Vinous, and Acetous 
Fermentations, but AnimalSubſtances 
putrify immediately. Two, or more 
of theſe F . 


— 


ſame 


. "4 | N | bs KEE xy in 
- found in 8011 86 are, 
Their PROPERTIES” 
f Gives Viſcidity to a large Pr on of Water? 
It prevents the Evaporation of Water, | 
It gives Tenacity to Sand, and Friability to 
„ e 1 e 
| It cannot be ſeparated from Water by Filtra- 
3 | | I ; | : 2 | | 
: ; : * R 85 R | 
2 3 3 
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Animal and Vegetable SupsTances 


NAMES. 


The Manner in which they are 
| found or produced. 
ſame Maſs, at the ſame Time; as for 
Example; What is already converted 
into Wine, may be converted into 
Vinegar, while another Portion of 
the Maſs is converting into Wine.— 
The Sacharine, Vinous, and Acetous 
Fermentations, generate Heat, but 
the Putrefactive does not.—In order 
that any Subſtance ſhould be formed 
by a Fermentation perfectly, it is 
neceſſary that the Operation go on 
neither too faſt, nor too ſlowly.— 
The Subſtances forwarding Putrefac- 
tion increaſe the Quantity of Muci- 
lage, by making Animal or Vegetable 
Matters putrify, which would either 
not have putrified at all, or which 
ſhould have putrifled too ſlowly. But 
they alſo tend to deſtroy it, by mak- 
ing the Mucilage proceed to the ſe- 
cond Stage of Putrefaction, and ſa 
convert it into Earth and Salts. 
They tend more to forward the 


firſt, than the ſecond Stage of Putre- 
faction. = 
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Their PROPERTIES. 
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PART III. 


The STzxvceTurE and Otconomy of 
VEGETABLES, ny OY 
in AGRICULTURE. 


HE principal Veſſels of Plants are of two. 
Kinds, Tubes and Cells. 5d 


| The TUBES run from the Roots to the 
different Parts of the Plant in ſeparate Bundles, 


communicating with one another, but not join- 


ing and branching, as in Animals, | 
Theſe Tubes contain principally the mucilagi- 


nous and ſacharine Juices, ſerving for the Nou- 


riſhment of the Vegetable. 

The Tubes being capillary, if empty, and 
emerſed in Water, or any other Fluid, have a 
Power of filling themſelves by the Attraction of 
their Sides to the Fluid; but this will not by any 

means 


| i q | 
means account t for the Circulation i in Vegetables: 
There is therefore a Power ſimilar to the muſcu- 
lar Power.in Animals, by which this Motion (at 
leaſt in Part) and all the other 9 — 1% 
_ are performed. | 88 
The CELLS contain the Ts x OY | 
4 Plants, and moſt probably theſe are formed 
in them by Fermentation: They communicate 
with the > Tubes, or rather the Tubes terminate 
in them. 
In the Root of a Plant the Cells ſurround the 
Tubes, which are only open at the extreme Points 
of the Fibres, and F W cannot be abſorbed * : 
them any where elſe. 
The Tubes are not ang open at the End of 
the Fibres, but there is a particular Configura- 
tion, which adapts them to abſorb Fluids; fo that 
i the Ends of all the Fibres of the Roqts of an x 
- Vegetable be cut off, the Growth of that 8 
ble is ſtopped, till freſh Fibres are formed. 
Unleſs there be a Number of Fibres in "the 
Root, a Plant will ſeldom flouriſh, inaſmuch as 
a ſufficient Quantity of Noyrlbment cannot be 
abſorbed, 
| More numerous Fibres may | be made to break 
. oy . 
MP oma | A fuf- 


t 70 
A ſufficient Tenacity 1 in the Soil; 
Richneſs of Soil; 
Cutting the Fibres; in which caſes they do 
not go on, but branch out; into new ones; 
Poiſoning the weak Fibres, and 
Cutting the Branches. 
But the Fibres are rendered too weak for the 
| Support of the Plant, by 
Too great a Tenacity of the Soil; 
Applying Poiſon in too great a Quantity : 
. 
| Cutting the Branches too much. 

As Roots can only abforb Nouriſhment from 
the Points of their Fibres, the Cells ſurround- 
ing them ſerve to defend the Tubes from Water, 
which they do, if the Soil be moderately dry; 
but in very moiſt Soils, the Water ſoaks through 
to the Tubes, ops the Circulation in . and 
rots them. 

The Roots of ſome Plants will bear a much 
greater Quantity of Moiſture than thoſe of others. 
In Trees and Shrubs, the Stems, which are 
above a Twelvemonth old, are to be conſidered 
as Roots, having the ſame Structure. 

At that Part where the Root is converted into 
a Stem, the Tubes devaricate, and arè placed on 
the Outſide; being covered only with a thin Bark, 
which is of the ſame Texture, and anſwers the 


Pu Foun 


Em 1 
Purpoſes of ha, Leaves, the Cells forming che | 
Pith, being contained in the middle. 
Water conſtantly evaporates from the Leaves 
and the Bark of the Stem, and carries along with 
it the volatile Parts of the Juices, and ſome ſmall 
Portion of the more fixed; but they attract 
Water from the Atmoſphere at the ſame time, ſo 


ads in ſome Caſes to nouriſh the Plant totally, and 


the Roots alſo throw out a Part of the Juices into 
the Ground. 

There is a copdetables Difference betwixt that 

which evaporates into the Air, and that which 

exſudes into the Ground; as the former contains 
Water with the eſſential Oil of the Vegetable, 
and the latter the mucilaginous Juices. 

The Exſudation from the Roots takes Place 
in the greateſt Quantity, 2 

Firſt, While the Leaves are flouriſhing, hardly 
any thing flowing out after they begin to decay. 

Secondly, In Plants that are een ſuc- 
culent. 


Thirdly, In perennial Plants, at che Time of 
the F ing of the Sap. 


| «WF 
Of the GROWTH. of PLANTS. 
A SEED conſiſts of | 


The Husxk, a Membrane covering the the other 
Parts. | 


| | The 


Keats, 


fiſting of s Redicl and Plumule. 


tr 1 

The Corrixbons, one, two, dor three 
Maſſes of farĩnaceous Matter. n 
The EzA vo (i. e.) the young Pn, en. 


- 


«+ " 


The Eusx vo lies in i ive 
4h but nor exerting its Life, until it is a0 in 
* ann which . 

e r to the Air. . 
It requires nan of theſe to make 
different Seeds grow. - 


Fir, I a Seed once begin grow, md 


ſtopped, the Embryo dies. ELF 


- Secondly, The Embryo may a d Gas — 4 
6. e.) if the Seeds are kept too long; and in 
ſome Seeds, this happens in twelve Monchs, ws. 


others not in twelve Tears. 


Thirdly, Or it e 
Fourthly, Or it may ae 47x 


from Moiſture. 
- Fifthly, Or it may be killed by Poiſons, - 
In all theſe Caſes the r of the Seeds 


s deſtroyed. 


When a Seed is put in the- proper Circum- 
ſtances for growing, the farinaceous Matter in 


the Cotyledons is converted into Sugar, the Em- 
bryo ſwells, and the Radicle puſhes forwards, 
© * | $5 + till "DR, 


s 


L 


tall it gets through the neee een, 
runs: NG it n 
out into Fiss „thin N e gen 
Theſe Fibres run in different Dirchons, bus 
br ray CE rae Wa 
Air. lee oy ” 


1 
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The PLUMULE, when the Radicle has 2 


into the Earth, riſes upwards; ſometimes bring- 


ing along with it the Cotyledons, which are in 
ſome Caſes converted into the Seed Leaves. 


During this Time the Plant is nouriſhed prin- 


cipally by the Cotyledens; for if the Root he de- 


ſtroyed, the Plumule will riſe up, and when it 


gets above Ground, and ins m eee 
Roots will be thrown out. 


ots, and is deſtroyed.;-on” the other hand, if 
it be cut off above the Cotyledons, it gene- 


rally ſnoots afreſh, and continues to grow; there- 


fore, if Plants; whoſe Cotyledons come above 
Ground, as Turneps, be cut, or eat to the 


Ground by any Animal, they decay; but if ſuch, 


whoſe Cotyledons remain below Ground , (the 


n are eee. * age 


x 
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Af a Plant be cut off — wow oÞn it: 
will hardly ever puſh out freſh Leaves, but mY 
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t 1 . 
_ * After che Plumule | is come-above Ground in 
de Graſſes, chere is a Knot or Swelling farmed 
above the Cotyledons, where the Stem divides 
1 Nodts ; and as ſoon as the Leaves of theſe ſpread, 

the firſt Root dies. This is called Tilluring. 
Theſe Branches are more or leſs numerous, 


” * a . . * x 7 4 * : A of y* 4 '* by \ 1 3 
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. The Tenacity of / ity S033: 104%" E ir 
The Room the Plant has to grow in; Dt 

Tue Moiſture of the Soil; and n 
The Earlineſs of the Seaſun. 

ech of — may be nds o di- 
vide n ſecond Time, - SLIT 420K £ $332 
4 By fowing the Seed early in EY ares 
Þ i in this Cat branching out in the Autumn, ind 


Go. he 


F By Trabfplantationz or 
1 e — Molftire-in the Soil; herice Corn, 
1 after it has flowered, will ſometimes branch out #/ | 
| 1 ſecond Time after heavy Rains. 
= | | MO « tid ond 

* Time, in 2 poor Soil, or a dry Seaſon, che 
; Branches are apt to run up weak. altea 00. 
| 13 — n 
f 5 
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| Moſt perennial. Plants ** 

Aurum) become ſo by — rate 
F | 

„. ann bis 8 e yard t,t e 

9 Roos puh forward wich .confiderable 

Force, which however is not equal in all Parts; 

eee dae frogs thaw ee 

5 | them branch out laterally. MIR 16 eee 

| If the Refiſtance-from the Tenacity of the Soil 

be too great, they break out into a vaſt Num- 

ber of Branches, too weak to ſupport the Plant 


and if too little, they run out into long Fibres, 
having too few Ends or WW 
cient Nouriſhment. * n abe ci 
he 


The Root . runs where hee 


- 
N. 
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The STEMS. 001 © on means mare 6 
r * F” 
Firſt, The Moiſture'of the Sele 
_ Secondly, The Heags ::: 


Thirdly, The.SeiP's being alapred 9 the 


- 8 1 
3 The Richnef of che Sai, n 
Freedom from noxious Subſtances, 


- +, -Fifthly, The Time the Seed has been keps, 
viz. the ſhorter the Time it has been kept, the 
_ luxuriant the Plant. | 

L 2 OR The 
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„ 
The Srzu puſhes out from it the FLowen- 
Sri, which ariſes either laterally as the Leaves 
ſpread, as in Peas; or terminates the Stem: And 
in this Caſe either there is only one, as in 3 ; 
or ſeveral, as in Turneps and Cabbages. 

When the Flower- Stem ariſes benny; — 
Leaves continue to flouriſh after the Flower is 
dropped off, and of conſequenee until the Seed is 
perfected, and the whole Plant dies; but when 
the Flower - Stem is terminal, the Leaves begin t to 

wither as ſoon as the Flower drops off. Henee, 
as the Nouriſtiment is taken entirely from he 
Ground, without any Exſudation of any thing im- 
bibed from the Air into it, after this Period, 
Graſſes and other Plants having terminal Flowers, 
enrich the Soil till they flower; but afterwards 
impoveriſh it, perhaps in ſome Degree in Ne 
portion to the Weight of the Seed. | 
In Graſſes no new Leaves ſpring out from the 
Stem after the flowering; and thoſe which have 
already Prung out, _; to loſe heir Juices, 
and decay. 

GRASS ſhould cheeſes be cut for ure ſoon 
as it is fully in Flower. Different Graſſes flower 
ſooner or later; therefore if two Graſſes grow on 
the ſame Field, either one or other wand be cut 
00 _ or too late, 2. 
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All Plants have Male and Female Parts of Ge- 
| en Cbives or Male Fart; bona nos. 


or r Female Tar. l Anti! n 
7 20 63 2153/28 A 9177 o t | 


The "OH VES are Bags; containing 4 
Powder; they open juſt as the Flower opens, 
and the Powder impregnates the ws, cr Part. 
¹ This Impregnation is «nmr 6 n 919099 "ig 
52.7 Firſt, By Cold; a FR TR 
= 2 By very OY Rabe; n 
Tahirdly, By Weakneſs of the whole Plant; 
Fourthly, By Weakneſs of the Roots; 16 
* in moiſt Soils, or very rainy Scaſons, when 
the Plant appears to be flouriſhing” greatly; and 
ſufficient Quantity of Flowers' are'thrown'out, . | 
the Impregnation does not take Place, and the 
Seed or Fruit either drops off entirely; or is ſmall 
and ſhrivelled, the n- ng rotted by the 
Moiſture, ' n l 0 N 
- Fifthly, By the Want of Air 200 intl 54 
ben the Leaves and Stem of a Plant doi 
den, it ſeldom produces many Flowers. 
In Graſſes, as the Nouriſhment is drawn from 
the Roots after they flower, if the Roots are 
rotted by Moiſture, the Seeds will not be per- 
feed : In the ripening of the Seed, the wc get | 
ceous Part ob the W i r 5 
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Plants cannot live without AIR; it anſwers 
probuty the ane Paroles to them tha 1 


* Animals. 


Wen ee e e palnck 
pally eee 


the Bark of che Stem. $4: 


The Air is rendered effete by 'the Platt i fo 


ghat there muſt be a continual Supply of freſh 
Air, otherwiſe the Stem runs out to a' great 


Length, is exceedingly ſmall and weak, the 
Leaves endeavour to ſpread out to a great Diſ- 
tance, no Impregnation takes Place in the Flowers, 


the proper Juices aro 0x farmed, Rs 


Plant is deſtroyed, | 
Ties, if Great: Phage are hen in Ul 


e beſt adapted to it will grow up 


Mangel, rob the others of the Air, and deſtroy | 


= 


The Roots alſo require Air; fo that'if a Rook 


be planted too deep, it will not grow, and different 


Roots require alſo different Degrees of Expoſition. 
"Me = penn ug apa n 


1 172509 


| LIG HT is Pl for the C of 
4 Plant, but not fo much fo as Air. 

Moſt Leaves have two Surfaces, one of which 

is always expoſed to the Light; and if the other 


093 


eee ee Lien theta Brat 


Branch) the Growth is e Shopper, mac 
the Leaves turn themſelves to it again. |: 


This ſmooth Side of the Leaf therefore, being 
chat which is acted upon by the Air and Light, - 
would appear to be that Part by which a Fl 
principally lives; and in many Plants the Leaves 
ſuut themſelves up, ſo as to cover this ſmooth 
Side on Expoſure to cold Air, 1 | 
 DarkneG, or even upon being touched. 
The Want of a ſufficient Quantity of Lights 
prevents the Plant from forming its proper Juices 
(except Mucilage and Sugar), deprives-it of ity: 
| Blue Colour (the Green confiſting of Blue and 
Yellow), leaving it either Yellow or -Colout-lefs, 
makes it run up weak, arr. 
nation of the Seeds. 

War cf a fufficient Quantiry of Alr and Lights 
more cipecially prevent the Impregnation of the 


n , 
1 8 + + + 
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HEAT in a moderate Degree, according to 
the Diſpoſition of the Plant, makes the Leaves 
flouriſh, and the Stem ſtrong, provided the Soil. 
is fufficiently moiſt ; in a very great Degree it 
makes the Plant run up to Seed too ſoon, eſpe · 
cially in a dry Soil, and e the Growth of 
the n | : 
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„Heati a prevents Moiſture . 
Roots, or any other Parts of à Plant; . 


creaſes the ow On Pipe: 
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Plants, are dated ao HABITS, the Princi+ 


F £34 4601 49 07 qq bind 
pal of which are, * g 


Firſt, The Seed's growing early in the Springs, 
and the Stems puſhing up ſoon to Flower, and 


producing but a few Flowers: This is acquired 
by their _— 150 . in a dry, e 


warm Soil. 
Secondly, The Seed 3 ute being 8 


of puſhing up the Stem, ſo that there is often 


not Time for the Seed to ripen: This is ac- 
8 mee 
ſtiff. cold Sil. g r a * q, 097. 22 2312 1 
Thirdly, A Diſpoſition to. hook cxctodinghyn, 


ſtrong in all its Parts; in which Caſe too few 


Flowers are often produced: And this is acquired: 


from their having been propagated in a very rich 


Soil. 

- Fovithly, Its Diſpoſition / 200 grow weak, dad 
produce ſmall Seeds, ae from cs gl 
pagated in a poor Soil. 2 ach bas ff 0 

Fzheſe affect the nter derer hd hen ini 
A . 913-226 
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A Plant will-atfo grow better in a Mixture of © 
Sand and Clay, where the Tenacity is adapted 


to the puſhing Power of its Noot, than in . 
alone; and it will alſo grow better if a proper 
Quantity of Water be applied, according to the 


. 
* 
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Diſpoſition of its Roots ta reſiſt Putrefaction, 
but with both theſe ES Joi it will not flou- 


riſh ſo well as in a rich Soil. 
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If in a proper Mixture of Sand and Clay, a 
Plant is „ with Water, it will 
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gyow better than inthe ſarne Minrure expoſed 00 
the Weather, and the Chances of being too-moiſt 
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independant of Texture, or the Retention of 
Water, which contributes to the nnn of 
Plants. 17 : 

A Rech Soil a . inſoluble in 
Water; or Subſtances ſoluble in Water. 

The Subſtances inſoluble in Water cannot 
enter the Veſſels of the Roots of Plants, and 
therefore can only contribute either to the Tex- 
ture, or the PR of Subſtances ſoluble i in 


8 Water. 5 . 9 urs: E A N z 5 * oF 


The Subſtances abe in Water may ne. 


ceſſarily only be Sand or Clay; thoſe at 20 
n N 
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Aſbeſtes Talc; &c. + 5-96 


| #+Calareons Earh z 2 
pe 6 Magneſia; Eee Ir Eau 
Calces of Metals; pariculaty Iron 
aäland Copper; and & HN 6b ch 

The Fibres of Vegetables. % U 3 
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Theſe Subſtances. all get, into e 
with the Water; and the Salts are found in the 
Aae of the Plant, unchanged. EP, . 
A Mucilage is alſo found, but very differcix - 
from that contained in Soils. 4 
Therefore a Plant may be .nouriſhed 1 pure | 
Water and Air alone; but it will be more 
ae - if it allo W o_n en a | 


o * * 
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Ry of No Soil 3 on W Fan 


Trg. A proper n of Tenacity, which = 
is procured by _— 

A ee eee eee wo 
— ſo that it ſhall contain between one n = 
of Clay, and three Fourths. 55 
(8) Mucilage, which gives ru to . 
| Clay, and Tenacity. to Sand. 


(c) The Quality of the Clay, dhe man W. 
ſible it is in Water, it gives the bener Texture | 
£0 * Soil. „ | 
M 2 Secondly; — I 
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One Grain in i Thouknd will be of Advan- 
tage, as it will give a ſenſibie Tenacity to a 

ſufficient 2 of nn. to . the 
Soil orchgbly. 
_ Fhirdly, The Quantity of Sabine capable 
1 n ene imo Mucltage, N 

* _ (Vide Mucilage, Page 42. 
3 _ Fourthly, The Matters in the Soil 
1 eee aer ne Nene 5 
* | Rn Theſe JP WOES ==: ' ok 
=_ > If a Soil be Wal n Proporion of th 
=_ or Earthy Salt (except the Salts of Allum) will 
= improve it, but theſe Subſtances unleſs they be 
{ | (Putreſcents, hurt Plants growing in a poor Soil. 
_ = Theſe Subſtances may be ſaid to be forters,. 
1 Aa mech a3 they not only tend immediately 
5 | ger Crop, but deſtroy the MU. 
5h ee 27747 Le 61248 

= ok the Roots, and ovcaſioninig them to puſh Gr 

4 more numerous and ſtronger One. 
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[6 manuring poor S e are cbeleue W 
render them of à proper Tettuft, by ating 
Cliy er Sund, where K eh be done Arelthely 
cheap, taking care that they be free from Pyrzam, 


nd it is to be obſerved; dir lefs Clay will be 


nme 


Per. 6 * — c ' 
rn 1 ** A 


ros by the e peades Power of u Ct 


tallization of the Water, breaks dowti the Maſti, 


Much, of d. 
ſtances from whence' it may be forthed, had 


which form in ſtiff Soils. 
We are to apply Galati 6 


ſtances forwarding the Formation of * 


Wie Macilage, Page 4.) f 
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Theſe are enriching Manures. 6h 10 
„And in fleh Soils, we may venture to apply 


not have the whole Effects of the Mucilage. = 


Any Defe# of Texture may bs tnade"up by 


Mucitage; aud the Aleriftion Chy undergoes 
T_T I 
EE 7 ns. 7 
8 YE A 


the forcing Manures, #s Gcherwie we ihould 
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A Soil, if it have all the Properties uf a nell 
one, may have theſe counteracted hy itt con- 
taining poiſonous Subſtances, which are 
Firſt, Metallic Salts, or Pyrites. 

i Secondly, Salts LIP p- Earth of ane (or 

Fyrites. * | IL 
. Ackie eee. hal . 
Fam Any or: Salt in too ore a Pro- 


bonn. 0 

The firſt, ieee 
by Quiel-Lime 3 the faurth is got the better of 
by Time, and the Waſhing the Soil with Water, 
by the e ne de e. r 
Fer e 


The Advantages. of- . Soil, are che 
Sis the Water from 
Biotting the Seeds, 
| Rotting the you eſpecially at the: Time 
of flowering. - 
Taking off the Effects of the Mucilgs, 
» by: too Your: Dilution, 9 
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* The Advantages 10 FaLLowms are, 
The Converſion of the Vegetable Fibres into 
3 by deſtroying wy iti and cxpoſing 
them ICE Air, ST YG | 
T2 1 N 


0 464] 


+Theideſtebying Weeds, by givlig:thebb Guida: 
an Opportunity of growing, killing them, and! 


converting; them inta Mucilagmſe. 
The decompoſing Pyrites, and Menke and. 
Alluminous Salts. 


A very poor Soil: will be but Little benefited 


Mucilage, except the Rain Water, it s better 
to employ an enriching Gro. 


Fallowing for ſeveral Years would deſtroy a 
Soil; as it would: convert the whole putreſcent 
Subſtances into Mucilage, and that Mucilage 
into n and theſe would de ee 2 


7 1 fo vo , & * 
The Advantages of Daune ue, Kin 


Weeds, cut de Fibres of the Roots ſo eee | 
them branch out again, and looſen the Earth) 
about the Roots, and throwing the Earth on the 


Stems, ſo as to make freſh Roots break out. 
Phe faving ſuperfluous. Seed and Nene the 
; Ground more equally. 1 00 859 
The giving a free Paſſage to the 4 25 
It is not yet determined how far the * 4 
ſhould be from one another, nor how thick the 
Plants ſhould be ſown; it will requireithat they 
ſhould be ſown thinner to produce a great Crop 
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by: Fallowing, in as much as there is nothing 
contained in it capable of being converted into 
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of Seeds, or Roots, than © great Quantity of 


Heaps. $205 | 39 | Ware © I 
 Quere, Is thre op Diffs i the Die- 


Laenge: gte 


Mucilage, they do dis b | 
Firſt, eee 


ere By caving) the Rows, which pe] 
\ Thin Ugg gab whale Plant pil 
in ll Vigo, an will the Exfudation is ill 
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Wee good Effects of this we 
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4 UI of MANURES.,. 
| yy hoſe furniſhing Mucilage or Subſtan; 
bes convertable | into ER 5h 
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through the Sacharine, Vinous, and Acetous Fer- 

mentations firſt; fo that a Dunghill ® not ſuſfi- 

ciently putrified, until the Heat is over; but it 

is better to putriſy too little, than too much, as 

in the firſt Caſe, the Putrefaction may be conti- 
nued in the Soil; in the ſecönd, the Mucilage is 
converted i into Salts, and cannot be reſtored. e's 
Putreſcible "Vegetable © Subſtances: It is to 
be obſerved that Vegetable Subſtancrs that are f 
too folid a Textufe, as Wood, purrify with great 
Difficulty into a Mucilage, and alſo thoſe that 
have aſtringent Juices, and ſuch as have lain in 

the Earth a conſiderable Time, and ET . „ 
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Enriching Crops. | 
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Secondly, Manures converting purreſcible 
* Subſtances i in to  Mucilage. x 


8h *% 


Calcareous Earth, as 
Marle, 
Chalk, WO 
Effete Lime: a, _m "Aces a 
Earthy Salts, i x. e 
The Dung of Fowls, Webers Ge. 
N 


1 9 1 
+ - "Too putrid Dunghills, 

| Ses Water | in ſmall — 4 

mel Forcing 5 


Manures, as, 


die Alkali in Vegerable Alba: oy 
ann Saks "which os "not alt Pu 
Kenn Ss as above. 
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Thaw are -fame Inſects hich infeſt Vegeta- 
bles when healthy, as the Inſect occaſioning the 
Smutt, or Blackneſs, in Grain; this Inſect is not 
| deſtroyed by drying, but revives upon being 
moiſtened, and if ſown with the Seeds, * be 
propagated over the whole Field. | 

Q. Is this to be deſtroyed by ſteeping ihe 
, Seeds i in Solutions of Neutral Salts in Water ? 

-- Moſt Inſects attack Plants, in Conſequence of 

a Weakneſs of the Plants themſelves ; the Juices 
in that Caſe being converted into Sugar, become 

proper Nouriſhment for, and attract them, but 

when this happens, they afterwards hurt the 
Plant greatly. 


Each Plant | is infeſted by its baue Inſects, 
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SUBSTANCES neceſſary for the 
«PIP and e of 5 0 IL S, 


«5 


IIRST, Vin Acid, 3 
Secondly, Muriatic Acid. 


"= HL 447 * FP 
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| * Thirdly, Solution of 15 Vegetable Alkan in 
Water. 


Fourthly, Common cute or Cauſti bar 


Vegetable Alkali. 


Fifthly, Cauſtic Volatile. Alkali, or Spirit of 
Sal Ammoniac with Quick Lime; it is known 


to be Cauſtic by not 5 with an Acid... . 


_ Sixthly, Sal Ammoniac. 
Seventhly, Galls. 
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, _ Eighthiy, Pure Water; ; if « Wat? ail 
any Metallic or Earthy Salt f it is improper z to 


try this, pour into a Glaſs of it a few LI of 
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Solution of fixt Vegetable Alkali in Water ;if 
it be impure, the Alkali will precipitate the Me- 
tal or Earth; fuch Water is to be E 
Didination or Bolling, © OTOL 


"ks SSES ; for aſcertaining the Subſtances 


contained. 1 > 7 5 


Proceſs Firſt, To aſcertain the Quantity of Ws, 

Take one hundred. Grains of the Earth, 
ſpread it on a Stone Plate very chin before the 
Fire, or in the Sun-ſhine in a warm Day, let 1 it 
lie till it be thoroughly dry, the Water will eva- 


porate, and therefore its Proportion will be kudun 
by the Weight loſt. 


Secondly, To know if there be any e 5 


| Farthy St. 
Take about a Pound of Soil, pour upon it 3. 


bout a Pint of boiling diſtilled Water, ſtir them 
thoroughly together, and let them ſtand for ten 


Minutes, filter off the Water through. filtrating 
Paper, pour into what comes through a little of 
the Solution of the fixt Vegetable Alkali in Wa- 
ter, if there be any Earthy or Metallic Salt, a a 
Precipitation will take Place. 

Thirdly, To know if the Salt contained. has 
| Calcareous Earth for one of its Elements, 


Laake the filtrated Solution, pour into it half 
= To N Cauſtic Volatile Alkali, or Fu 


* th P b 1 * 
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[03 - 
: to depp in this Alkali till no further Precipitation 
takes Place, afterwards filtrate it, and pour to 


bs filtrates through, a little Solution of | fixt 
Vegetable Alkali, if there be any further Preci- 


pitation, it ſhows that there is an Earthy Salt 


Application of the | Cauſtic | Volatile Alkali, it 


conſiſting of Calcareous Earth for one of its Ele- 
ments; if a Precipitation took Place upon the 


ſhows that there W eee Me- 


tallie Salts. un n ROM Ar e 
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Fourthly, To know if the Salt conningd-be 


Metallic or Aluminous:.': n %. 


Add. to the filtrated Fan Tnfulion of 


Galls, if there be any Metallic or Aluminous Salt, 


a Precipitation/will take Place, un 


Black, if Copper, or Allum, a Gre. 


Copper may Mabe diftinguilhed Bonn res by - 
Selling] in a blue precipitate upon the Application 
of an Alkali, while Iron forms wr} ron ; 


Allum a White one. 


Fifthly, To know if Magneſ bee an Element : f | 


X of che Sin bingpah. | gi 
Take the filtrated Sanden, . to Jie 5 


lution of Gallsz if no Precipitation take Place, 


apply Cauſtic Volatile Alkali, which will pteci- 
pitate the eee be an Element of the 
a n 1 : 
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- Sixthly, Toknowif a Neutral Salt be contained: 
- Evaporate the filtrated Solution with a boiling 
Heat, till the whole Water is nearly gone off, and 
let it ſtand to cool. mann 
by will cryſtallize. * 14 2101 
Seventhly, To knowif there be any Mucilag 
and what Quantity. 
Take thirty or forty bound 2 * Soil, boil 
it in ten Gallons of Water for an Hour, let the 
Earth ſubſide, pour off the clear Solution, after - 
wards add four or five Gallons of Water to 
the Earth, ſtir them thoroughly, let them ſtand 
to ſubſide, pour off the Water clear, mix it with 
the former, and evaporate the whole to dryfeſs, 
putting it into a Water Bath towards the End 
of the Evaporation, what remains is the Muci- 
lage, making Allowance for that part of the De- 
coction which was not waſhed out from the 
Earth, and deducting the Saline Subſtances which 
will cryſtallize if there be a conſiderable Quan- 
tity, but will be deſtroyed in the Operation if in 


mall Proportion, as they genetally ure, 


Eighthly, To know if there be any Calcareous 
| Earth in the Seil, and what Quantity. 
;Take-one..choufiad Bades f the dry S, 


four Ounces of Water in a Glaſs, Stone Ware, 
or Porcelaine Veſſel, ſufficiently large; let them 
5 ſtand 


apply to it half an Ounce of Muriatic Acid and 


( 9 J 
fb ene en be ahem eehte with 


place; and if it was very conſiderable, pour in 
half an Ounce more of the Acid, let this ſtand 


alſo till the. Efferveſcence ceaſes, if any aroſe 
upon pouring it in, continue to add mare Acid 


in the ſame Manner, until what was poured in 

laſt, produces little Efferyeſcence, which is often 
at the firſt, and generally arthe mum _ 
half Ounce. 


After the Efferveſconce-biks — 
whole in a Filter, let the Solutian filtrate through; | 


pour half a Pint of Water upon what remains in 


the Filter, let that filtrate alſo into the ſame Veſ- 


ſel; add to the Solution thus filtrated an Ounce 


and an Half of Cauſtic Volatile Alkali for every 


Ounce oſ Acid uſed; if any Precipitation take 
Place, there is Magneſia, Earth of Allum, or the 


Calx of a Metal (generally Iron or Capper) con- 


tained in the Soil; after adding the Volatile Al- 
kali the whole.is, to be thrown. into a Filter) again, 


after the Filtration has taken Place, pour into the is EE: 


Liquor a Solution of mild fixt Vegetable Alkali 
in Water, if there be any Calcareous Earth in 


the Soil, a Precipitation will take Place; conti + _ 


nue to add the Solution of the Alkali till na freſh 
Precipitation enſues, throw the whole intq a 


Frlter, let the Liquor filtrate off, pour on hy D-. 


grees 


£ 4 ESE 


9 
- - .,—_— 


1 1 


res a Pint of Water, let that Glrate- off ally 2 
0 dry what remains . ** it iu che "_ 


-; Ninthly, To know the robe. 0b Sand 


"and Clay... 52 82 2 Nn 


Take © WI remains in the Filter after the ficſt 


Solution in the foregoing Operation, and by Elu- 
triation feparate the Sand from the Clay, dry 


and weigh them: If there be any * it will 


— the Sand. 


In the aboye Proceſſes the principal Thin e 


. to be attended to, are, 


Whether there be any Metallic, or Alumi- 


5 nous Salts, as theſe are abſolute Poiſons, and 


therefore are to be decompoſed by Quick Lime, 


7 de there be ſuch a Proportion of Neu- 
_ tral or Earthy Salts as to be hurtful, in which 
_ Caſe, che Solution in Proceſs (Second, ) will taſte 


Salt, k Soil containing them in ſo large a Pro- 


Poctiqn, will hardly ever admit of Cutture for 


Whether there be Calcarcous Earth,” and in 
hat Proportion, as that aſcertains the Propri- 


ety of applying any Manure containing it, and 
the * of that Manure; 


War 
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may 
What the Proportion of Sand and Clay is; 


_ which aſcertains the Ptopriety of adding Sand 
or Clay. 5 


Whether there be Pyrites as that ſhows why, 
and when a Soil will be long of being brought 


into Cultivation, G fg Abe APP ORF, Rr WY 


\ Prarres are beſt deſtroyed by Fallowin 
afterwards applying Lime. e 
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the Sphere's being cooled, become equally. 
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Fi-, W Ade bobs 
upon cooling contract and "retain" theit 


Shape; therefore chat oy ee in or, 
Direftion. | | | 


. Suppoſe AAA BBB to paris has Fils 
d of. a Sphere, the Diameters A B upon 


ſhorter in all their Parts; but if the Particles 
lying in the Direction of theſe Diameters touch- 
ed, they could not come nearer, and the Dia- 


meters could not contract, it is evident that 


n Particles do not 


Hue 
. , 


| The Particles OO of the Oil, attracting one 
another ſtronger than they do the Particles W W, 
Sc. of the Water, from a Globule GG, ſur- 
bounded 448 the Particles WW, (Te, of the: Wee | 


. 


1 4. | FIG Il. weeds 

The Particles S of the Serum, acting: the 
Particles W of the Water, as ſtrongly as they do 
one another, they intermix together equally, - 
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"Soba Ne a Sphere of Iron mere in War, | 
it would be ſurrounded by the Particles of Water 15 


W W, S. in order to fink through the Water it 


muſt ſeparate the Particles P D from one another, 
and therefore muſt overcome their Attraction 


1 


and it muſt ſlide along the Particles CB and there- 


fore that Friction muſt alſo be overcome. . | 
therefore the Difference of ſpecific Gravity ſhould 


not be ſufficient to overcome theſe . R 
| the Sphere would Swim. But the reſiſtance of 
the Attraction of the Particles D D will be the 
ſame nearly in a large and a ſmall Sphere, and the 
total Difference of the Gravity of a ſinall Sphere 
and an equal Bulk of the Fluid, will be leſs.than 


the total Difference of the Gravity of a large 
Sphere and an equal Bulk of the Fluid; if there - 


fore you could diminiſh the Sphere until that Dif- 
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= eiten 1 
e es Particles of Bodies FE WI nh 
e Attractions, and Repulſions, they may 


be conſidered as acting at the Sphere, where their 
Attractions are in Equilibrio. If there be four 
Particles PPP P, they may be conſidered as 
producing their Effects at the Spheres A A AK. 
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Wen two Particles PP are chemically com- 
| bined, they may be conſidered as united at the 
chemical Sphere of Action C, and now. to have 
acq juired one common Sphere of Mechanical 


1 Ad 1M, their former” Spheres of Mechani ical 
Action being loſt during + their chemical Combi: 
nation. 


1 FIG vir: 1s 9798 

Thus a Particle of Volatile Alkatl may unite | 
e with a Particle of an Acid, forming 
Sal Ammoniac, in which they have one common 


Sphere of Chemical Attraction, at Which they 


may unite with Copper, and when ſo combined, 
the three Particles N one h W Mecha- 
nical Action. 1 it 
Ts: >. | &- FRY 00 65 

| Subſtances evaporate more or 1G 5 l ac- 
cording to the Preſſure on their Surface; ſuppoſe 
therefore, that à Fluid conſiſts of Rows of Par- 


ticles ABC the upper Row A has only the 
Preſſure of the Atmoſphere, but the next Row 


B, has both the Preſſure of the Atmoſphere, and 
the Preſſure of the upper Row, therefore the 


upper Row A will euaporate moſt readily, and 
as boiling Fluids are heared equally, and it will 


require a greater Heat to eyaporate the Row B 


than the Row A the whole e will _ 
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place from the Surface. Nee 
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